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I - INTRODUCTION 

The c a l l  of t h e  ba l loons  i s  c a r r i e d  ou t  by t h e  s a t e l l i t e  according t o  

two d i f f e r e n t  types:  

- Sequent ia l  c a l l  (opera t ion  o r  d e s t r u c t i o n )  

- Non s e q u e n t i a l  cal l  (opera t ion  o r  d e s t r u c t i o n )  

The synchroniza t ion  c a l l ,  jo ined t o  t h e  non s e q u e n t i a l  c a l l  i s  produced 

au tomat i ca l ly  by t h e  s a t e l l i t e .  

In  o rde r  t o  c a r r y  out  t h e s e  two c a l l  types ,  two modes of ope ra t ion  of 

the s a t e l l i t e  are provided: 

- Non programed mode (TC telecommand) 

- Programmed mode (TAF t e l e p o s t i n g )  

I n  t h e  non programmed mode, t h e  s a t e l l i t e  equipment i s  set i n  ope ra t ion  

by t e 1 e c o m n d  . 
I n  programmed mode (TAF), the s a t e l l i t e  equipment i s  se t  i n t o  ope ra t ion  

by a program of o rde r s ,  s t o r e d  on board i n  a memorandum. The program i s  

t r ansmi t t ed  t o  t h e  s a t e l l i t e  by t h e  telecormnand connection. 

I1 - PRINCIPAL CHARACTERISTICS OF THE TELECOMMAND/TELEPOSTING CONNECTION 

Frequency..... .................................. 148.250 MHz 

Type............................................ TCN 

Sub-bearing................ ..................... 9 745 Hz 

Receiver sens i t i v i ty . . . . . .  ...................... - 103 dBm 

On board antenna polarization... . . . . . . . . . . . . . . . .  

Telecommand address..........................,.. 11111100 11111100 

Telepos t ing  address............................. 00000011 00000011 

Right c i r c u l a r  
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111 - DESCRIPTION OF THE TYPE OF CALL OF THE BALLOONS, BY THE SATELLITE 

111-1 Sequent ia l  c a l l  

111-1-1 Non programmed mode (cf f i g u r e  page 4 )  

Following a n  o rde r  t ransmi t ted  by telecommand, t h e  s a t e l l i t e  

success ive ly  t r ansmi t s  t h e  c a l l  messages of t h e  ba l loons :  e i t h e r  i n  

"operat ions cal l"  ( sequen t i a l  ope ra t ion  o r  SM) , o r  i n  "des t ruc t ion  cal l"  

( sequen t i a l  d e s t r u c t i o n  o r  SD). 

The ca l l  o rde r  i s  unchangeable; i t  i s  def ined  by t h e  b ina ry  sequence 

produced by t h e  sequence r e g i s t e r ,  

The f i r s t  ba l loon  c a l l e d  i s  any given one. 

The s a t e l l i t e  s t o p s  c a l l i n g  t h e  ba l loons :  

- on teleconunand i n  t h e  "operat ion cal l"  case 

- when ba l loon  no. 511 has been c a l l e d  i n  t h e  "des t ruc t ion  cal l"  case. 

111-1-2 Programed mode (cf. f i g u r e  pages 6 and 7 )  

It is  a f t e r  a "sequencial  c a l l "  o rde r  t r ansmi t t ed  by t e l e p o s t i n g  

t h a t  t h e  s a t e l l i t e  success ive ly  t ransmi ts  t h e  c a l l  message of t h e  ba l loons  

e i t h e r  i n  "operat ions call", o r  i n  "des t ruc t ion  call ."  

This  t e l e p o s t i n g  o r d e r  conta ins :  

- t h e  t i m e  of beginning of c a l l ,  

- t h e  f i r s t  9 b i t s  ( i n i t i a l  s ta te  of t h e  r e g i s t e r )  of t h e  18 PN b i t s  

corresponding t o  the  f i r s t  bal loon bn c a l l e d  i n  t h e  sequence; 

- t h e  type  of "operat ion sequen t i a l "  c a l l  (SM) o r  "des t ruc t ion  sequen- 

t ial" cal l  (SD) 

I f  bn i s  t h e  f i r s t  ba l loon  of t h e  normal c a l l  sequence, t h e  511 

ba l loons  a re  i n t e r r o g a t e d  ( t o t a l  s e q u e n t i a l ) .  



Appe l  sgquen t i e l  r n a r c h e  mode non p r o g r a m m ;  
Sequent ia l  ca l l  i n  non programmed opera t ions  mode 

C a l l  geginning by TC 

&but appel .par  T C  

l e r  ballon res  n s e q u e n c e s  

fin appel  p a r  T C  
F i r s t  ba l loon  c a l l e d  . * 

whatever i t  may 
End of  c a l l  by TC 
a f t e r  n sequences q uefconq 

Sequen t i a l  sal1 i n  nqn r o  r a m e d  desf ruc t ion  mode 
Appel  sequent ier  destruct ion m o d e  non p rogram& 

&but  appel p a r  T C  
ler ballon 

que lconq  

Call  beginning by TC 

F i r s t  b a l l o o n  c 
End a f t e r  f i r s t  
c a l l  ba l loon  511 _ -  whatever i t  may 

i- 
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I f  bn is  not  t h e  f i r s t  bal loon i n  t h e  sequence, t h e  ba l loon  between 

bn and b 511 are  t h e  only ones t o  be i n t e r r o g a t e d  ( p a r t i a l  s e q u e n t i a l ) .  

A s  f o r  t h e  non programmed mode, t h e  c a l l  o rde r  is  unchangeable. 

The sa te l l i t e  s t o p s  c a l l i n g  the  ba l loons :  

- i n  t h e  "operat ion c a l l "  case a t  t h e  t i m e  g iven  i n  a t e l e p o s t i n g  

o rde r  f i x i n g  t h e  end of t h e  c a l l  or  t h e  beginning of a new c a l l .  

- i n  t h e  "des t ruc t ion  call" c a s e  when ba l loon  no. 511 has been c a l l e d .  

111-2 Non s e q u e n t i a l  c a l l  (cf f i g u r e  page 9)  

The non s e q u e n t i a l  "operation" o r  "des t ruc t ion"  ca l l  i s  p o s s i b l e  only  

i n  t h e  programed mode, thus  on t e l e p o s t i n g  o rde r .  

The t e l e p o s t i n g  o rde r  conta ins  : 

- t h e  t i m e  t of t h e  beginning o f  ca l l ,  

- t h e  f i r s t  9 b i t s  ( i n i t i a l  s ta te  of t h e  r e g i s t e r )  of t h e  18 PN b i t s  

corresponding t o  t h e  ba l loon  t o  be c a l l e d .  

- t h e  %on s e q u e n t i a l  operat ion" type  of c a l l  (NSM) o r  "des t ruc t ion"  

(NSD) . 
A t  t h e  t i m e  t ,  t h e  s a t e l l i t e  i n t e r r o g a t e s  t h e  chosen ba l loon  every 

40 s f o r  320 s ,  o r  8 ca l l s .  This r e p e t i t i o n  is  assured  au tomat i ca l ly  by 

t h e  sa te l l i t e .  

Since t h e  i n t e r r o g a t i o n  of a ba l loon  lasts 0.625 s ,  i t  i s  poss ib l e ,  i n  

40 s ,  t o  i n t e r r o g a t e  64  bal loons  i n  t h e  course  of a 'hon  s e q u e n t i a l  cal l"  

sequence . 
I n  t h i s  case, t h e  c a l l  order  of  t he  ba l loon  i s  f i x e d  by t h e  o rde r  i n  

which they appear i n  t e l epos t ing .  

The s a t e l l i t e  s tops  func t ioning  au tomat i ca l ly  a t  t + 320 s i f  no te le-  

p o s t i n g  o r  t e l e c o m n d  o rde r  r e l e a s e  a new ca l l .  
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' .  O p e r a t i a s  s e q u e n t i a l  ca l l  i n  non progra ed mode ( t o t a i  seque ce) 
Appel sequentiel m a r c h e  mocF"e programme e s e q u e n c e  totalel 

Appel s6quentiel marche mode programm; C s 6 q u e n c e  partiellel 



I .  * .  Dest ruc t ion  s e q u e n t i a l  cal l  i n  programed mode 

sGquence partiell e 



-8- 

* 
Type of call Beginning of call First balloon called End of call 

SM on TC what ever on TC 

SD on TC what ever after call of 
balloon 511 

NOTE: If the number of balloons called is less than 64, the period of 

Type of call 

SM 

SD 

NSM 

NSD 

40 s is not entirely utilized; the synchronization call takes place during 

Beginning of call First balloon called End of call 

Fixed moment in Balloon named in Moment fixed in 

instruct ion ins truct ion instruct ion 
. teleposting telepost ing following 

After call of 
balloon 511 

Fixed moment in one Balloon named in After 320 s 
or several instruc- the first 
tions if one or ins t ruc t ion 
several balloons 
programmed. 

dead times. 

111-3 Resume of the miscellaneous balloon call modes 
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Order no. 

17 

18 

19 

20 

I V  - DESCRIPTION OF TYPES OF SATELLITE OPERATION 

I V - 1  Non programed func t ions  (TC) 

The type  of c a l l  chosen is  executed o r  stopped by t h e  t i m e  of r ecep t ion  

o f  t h e  corresponding telecommand order :  

1 

Cod e 
2O 27 

11100010 

01110001 

10111000 

01011100 

Pos t ing  

14-02 

07-01 

Funct ion 

Stopage of t h e  UHF 
equipment 

Programed ope ra t ion  mode 

11-08 

05-12 

One telecommand sequence i s  composed of f i v e  words: 

- words 1 and 2: address  

- words 3 ,  4 and 5: execut ion 

The b i t  of s m a l l  weight i s  t r ansmi t t ed  a t  t h e  head. 

Operat ion s e q u e n t i a l  c a l l  

Des t ruc t ion  s e q u e n t i a l  c a l l  

IV-2 Program ope ra t ion  ( t e l epos t ing )  

I n  programmed opera t ion ,  the s a t e l l i t e  executes  t h e  c a l l  types which 

are g iven  t o  it i n  t h e  t e l epos t ing  program i n s t r u c t i o n s .  

I V -  2- 1 I n s t r u c t  i ons  

An i n s t r u c t i o n  conta ins  24 b i t s  d iv ided  i n t o  3 words: 

- 9 b i t s  t i m e  

- 9 b i t s  

- 6 b i t s  t o  des igna te  t h e  type  of c a l l  

I V - 2 - 1 - 1  T ime  

The hour f i x e s  i n  s a t e l l i t e  t i m e  t h e  moment of execut ion.  The b i t  of 

t o  des igna te  t h e  ba l loon  t o  be  i n t e r r o g a t e d  

smallest weight changes every 320 s.  The b i t  of heav ie s t  weight changes 
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every 81 920 s .  Thus t h e  moments are f ixed  a t  nea r  t o  320 s and are included 

be  tween: 

0 s :  000000000 and 

163 520 s 111111111 

IV-2-1-2 Name of t h e  ba l loon  

The 9 b i t s  do not  g ive  t h e  exact n a m e  of t h e  ba l loon  bu t  make up t h e  

f irst  9 b i t s  of t h e  corresponding "18 PN b i t s "  word. They r e p r e s e n t  t h e  

i n i t i a l  s t a t e  of t h e  divergence r e g i s t e r .  

IV-2-1-3 Type of ca l l  

The type of c a l l  t o  b e  executed i s  g iven  by a word of 6 b i t s  according 

t o  t h e  fol lowing code: 

Operat ion s e q u e n t i a l  SM 110110 

Des t ruc t  i on  s e q u e n t i a l  SD 111010 

F i n i s h  s e q u e n t i a l  SF 001110 

Non s e q u e n t i a l  ope ra t ion  NSM 000101 

Non s e q u e n t i a l  d e s t r u c t i o n  NSD 011101 

IV-2-2 Memorandum 

The i n s t r u c t i o n s  s e n t  from t h e  ground by t h e  telecommand equipment i s  

s t o r e d  i n  a t o r u s  s t a t i c  memorandum whose c a p a c i t y  i s  l imi t ed  t o  64 i n s t r u c -  

t i o n s .  

The t e l e p o s t i n g  memorandum i s  reset t o  zero:  

- when i t  passes  i n  i tem t o  s t o r e  a new program 

- when t h e  number of i n s t r u c t i o n s  received is  d i f f e r e n t  from t h e  number 

of  i n s t r u c t i o n s  t r ansmi t t ed ,  

- when t h e  "call type" order  i s  mistaken a t  t h e  t i m e  of reading  and 

i n s t r u c t i o n  . 
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IV-2-3 U s e  of t h e  i n s t r u c t i o n s  

A programmer a s s u r e s  t h e  use  of t h e  i n s t r u c t i o n s  placed i n  t h e  

memorandum. 

The execut ion  of t h e  o rde r  takes  p l ace  when t h e r e  i s  a coincidence 

between the  s a t e l l i t e  t i m e  and the  t i m e  given i n  t h e  i n s t r u c t i o n s .  

The coincidence causes  t h e  placement on power of t h e  equipment on 

board and t h e  beginning of t h e  c a l l .  

The s topage  of equipment i s  au tomat i ca l ly  caused a t  t h e  end of a 

c a l l  when it i s  no longer  poss ib l e  t o  o b t a i n  any coincidence of t i m e  w i th  

t h e  fol lowing i n s t r u c t i o n s .  

When t h e  programmer has  given t h e  o rde r  of execut ion  of a c a l l  type 

contained i n  an  i n s t r u c t i o n ,  t h e r e  can only  be a change of c a l l  t ype  a t  

t h e  end of a c a l l  message (18 "PN" b i t s ,  6 0 b i t s ,  6 1 b i t s )  f o r  each 

message begun i s  o b l i g a t o r i l y  terminated. 

Consequently, when two success ive  i n s t r u c t i o n s  c a r r y  t h e  same 

execut ion  t i m e ,  t h e  programmer carries ou t  t h e  f i r s t  i n s t r u c t i o n  and 

t h e  corresponding c a l l  sequence begins .  As t h e r e  i s  s t i l l  a t i m e  coin-  

c idence  w i t h  t h e  fo l lowing  i n s t r u c t i o n ,  t h e  p r o g r a m e r  carries o u t  

t h e  second i n s t r u c t i o n  which is executed a t  t h e  end of t h e  f i r s t  c a l l  

message of t h e  preceding i n s t r u c t i o n .  This conf igu ra t ion  thus  can be 

cons idered  as p roh ib i t ed .  

This p a r t i c u l a r i t y  i s  n o t  v a l i d  f o r  two o r  several success ive  i n s t r u c -  

t i o n s  conta in ing  t h e  non sequen t i a l  c a l l  o rde r ,  t h e  ba l loons  thus  programmed 

are  i n t e r r o g a t e d  success ive ly  8 t i m e s ,  o r  every 40 seconds. 

The fol lowing t a b l e  g ives  the ope ra t ion  of t h e  s a t e l l i t e  as a func t ion  

o f  several p a i r s  of i n s t r u c t i o n s ,  Each i n s t r u c t i o n  i s  represented  by t h e  

fo l lowing  code: 



t + n 320: t i m e  i n  seconds wi th  n = o r  # 0 

b i ,  b j . .  . : name of  t h e  balloon 

S - NS - SF: type of cal l  



i 

' P a i r  of success ive  Value 
tinstructio:i j -  j of; 

I 
i 

Moment of 
execut ion 

t 

A c t  ions  

0 

bi S 

t 
t + n 320 

t + n 320 bj NS 

Execution of f i r s t  s e q u e n t i a l  c a l l  
Stop of f i r s t  c a l l  
Execut ion of t h e  second s e q u e n t i a l  

t bi S 

t + n 320 b bj SF 

t bi NS 

t + n 320 bj NS 

t bi NS 

t + 1X320 bj s 

0 

b !  

0 

1 

0 

1 
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Proh ib i t ed  conf igu ra t ion  I 

1:. c a l l  I 

t 
t + n 320 

f + (n+l) 320 

t 
t + n 320 

t 

* t  

t + 329 

t + 1540 

t 

t + 320 
t + n 320 

t + (n+l) 320 

~~ 

t 
't + 320 

t 
t + 320 
t + n 320 

Prohib i ted  conf igu ra t ion  

Execution s e q u e n t i a l  c a l l  
Stop s e q u e n t i a l  c a l l  
Execution non s e q u e n t i a l  c a l l  
Stopage of t h e  UHF equipment 

I 

Proh ib i t ed  conf igu ra t ion  
I 
I 
I 

Execution s equent i a  1 ca 11 
(Stop s e q u e n t i a l  c a l l  
)Stop UHF equipment 

-_ -I- 
Non s e q u e n t i a l  c a l l  of ba l loons  

b 

b i ,  b j  : 

Non s e q u e n t i a l  ca l l  of ba l loon  b i  

Non s e q u e n t i a l  c a l l  of ba l loon  b j  

Stop ca l l  - s t o p  UHF 

Non s e q u e n t i a l  c a l l  of ba l loon  b i  

Equipment s t o p  I 

Non s e q u e n t i a l  c a l l  of ba l loon  b j  

Stop c a l l  - UHF equipment s t o p  
b 

Prohib i ted  conf igu ra t ion  

7 

Non s e q u e n t i a l  c a l l  ba l loon  b i  
Execution s e q u e n t i a l  c a l l  

Non s e q u e n t i a l  c a l l  ba l loon  b i  

UHF equipment s t o p  
Execution s e q u e n t i a l  c a l l  
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io-. ' . -2s  

0 0 0 0 0 1  

V - TELEPOSTING MESSAGE 

V- 1 Composition 

2 5  
0 2O 25 2O 2 5  2 

0 0 0 0 0 1  0 0 0 0 0 1  0 0 0 0 0 1  

A t e l e p o s t i n g  message i s  composed of t h r e e  p a r t s :  

- a n  i n i t i a l  sentence,  

r 

- t h e  i n s t r u c t i o n  sen tences ,  

- a f i n a l  sentence.  

V - 1 - 1  I n i t i a l  sen tence  

This is a sen tence  of 24 b i t s  d i s t r i b u t e d  i n  4 words of 6 b i t s  (I1 t o  14). 

It serves as a beginning f o r  t h e  message and p o s i t i o n s  t h e  TAF 

memorandum w r i t i n g  ope ra t ion ,  

I t s  composition which i s  cons tan t  i s  t h e  fol lowing:  

t 

I1 

mum 8 0 No BALLON 28 
T i m e  * Balloon no. 2O 

0 0 0 0 0 0 0 0 1  0 1  0 1  1 0 0 0 0  

2 
I 

0 ORDRE 25 
Order 

1 1  0 1  1 0  

I 
3 

I 
4 

V-1-2 I n s t r u c t i o n s  sentences (cf 6 IV-2) 
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2O 2 5  2O 2* 2° ' 2 5  2O 2 5  

0 0 1 0 0 0  0 0 0 0 0 0  0 0 1 0 0 0  0 0 0 0 0 0  

V-1-3 F i n a l  sen tence  

b 
i 

This  i s  a sen tence  of 24 b i t s  d i s t r i b u t e d  i n  4 words of 6 b i t s .  It 

serves  t o  end a message and pos i t i ons  t h e  TAJ? memorandum i n  reading opera t ion .  

Its composition is t h e  following: 

Words F2 and F4 cons tan t :  0 0 0 0 0 0 

The words F1 and F3 both g ive  t h e  number of i n s t r u c t i o n  sen tences  

contained i n  t h e  program. 

F 
1 F2 

F 
4 

V-2 Rea l i za t ion  

V-2-1 

- The t ransmiss ion  of t h e  message i s  c a r r i e d  out  f o r  each word of 

T r a n s m i s s  ion  of t h e  te lepos  t i n g  message 

each sen tence ,  small weight b i t  a t  t h e  head. 

- I n  o r d e r  t o  be  accepted by t h e  sa te l l i t e ,  each sen tence  must be  

preceded by t h e  t e l epos  t i n g  address  : 

0 0 0 0 0 0 1 1  0 0 0 0 0 0 1 1  

- The sentences  are success ive ly  t r ansmi t t ed  without  i n t e r v a l s .  

- A f t e r  t h e  f i n a l  sentence,  t h e  message i s  o b l i g a t o r i l y  ended by 

Synchroniza t ion  - I n t e r v a l .  

- The u t i l i z a t i o n  o f  t h e  telecommand equipment as a T.C.N. f unc t ion  

imposes t h r e e  c o n s t r a i n t s  : 



. t h e  words are of 8 b i t s ,  

. t h e  number 1 and number 0 i 
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i n  t h  relat i o  s h i p  414 

. t h e  automatic  mode is  t h e  only one poss ib l e .  

I n  o rde r  t o  s a t i s f y  t h e s e  requirements,  it i s  necessary  t o  precede 

t o  a t ransformat ion  of  t h e  b ina ry  information i n  a code compatible wi th  

t h e  GS1 coder ,  and t o  p re sen t  t h e  messages thus  coded on a t e l eg raph ic  

support  band of 5 moments. 

V-2-2 

S i x  in format ion  b i t s  are converted t o  8 coder  b i t s ,  thus  t h e  24 b i t s  

Coding of t h e  b ina ry  information 

of each sen tence  are assembled i n  4 words of 6 b i t s  and converted t o  4 

words of 8 b i t s .  

The i n i t i a l  and f i n a l  sentences which normally con ta in  4 words of 6 

b i t s  are e a s i l y  converted t o  4 words of 8 b i t s .  

On the  o the r  hand, f o r  t h e  i n s t r u c t i o n  sen tences  which are composed 

of 2 words of 9 b i t s  and 1 word of 6 b i t s ,  i t  is  necessary  t o  d i s t r i b u t e  

t h e s e  b i t s  i n  t h e  fol lowing way: 

5 

8 

1st word: 

2nd word: 

t i m e  b i t  of weight 2' t o  2 

time b i t  of weight 26 t o  2 

name of  t h e  ba l loon  

n a m e  of  t h e  bal loon 

2 b i t  weight 2' t o  2 

b i t  of weight Z3 t o  2 (not  l e g  i b  1 e) 
3rd word: 

4 t h  word: o rde r  b i t  o f  weight 2' t o  2 
5 
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c 1 

2O z 8  2O . z8  2 O  2 5  
HEURE BALLON ORDRE 

T i m e  Balloon Order 

5 Z0 z5 2 O  z 5  2 O  z5 2O 2 

d d 

P h r a s e  insttucticn 
I n s t r u c t i o n  sen tence  

4 mots de 6 b i t s  - _-- 
4 words of 6 b i t s  

\ 

a b i t s  

f 

; z0 z7 2O z7 2 O  27 2 O  Z7 

Conversion of  t h e  words of 6 b i t s  t o  words of 8 b i t s  

The conversion fol lows t h e  fol lowing r u l e s  : 

- The b i t s  of weight 2 2 2 of t h e  word of 6 b i t s  g ive  a base  1 2 4  

combination number (or  8 combinations). 

0 3 5  - The b i t s  of weight 2 2 , 2 of t he  word of 6 b i t s  g ive  t h e  

d ivergence  number which should be app l i ed  t o  t h e  base  combination i n  o rde r  

t o  f i n d  t h e  f i n a l  word of 8 b i t s  (o r  8 d ivergences) .  

NOTE - The number of  t h e  base combination i s  found aga in  i n  t h e  word of 

2 3  5 e i g h t  i n i t i a l  b i t s  by combining t h e  weights 2 2 and 2 . 

4 mots de 
8 bits 
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The base  combinations are: 

- . .  
2~ 2 1 ,  22 23 z4  z 5  z6 z7 

co 
CI 
c2 

c3 
c4 

- -  

c5 . 
C 6  

i; c 7  
7 

I ' 1 0 0 1 0 1 0  
I 1 0 . 0  0 I I O  

I 1 0 1 0 0 1 0  

I 1 0 1 0 1 0 0  I 

I .  I I O  0 I 0 . 0  I 

I I I O O I O O  I 

'1 I .  1 I O 0 0 0  

0 1  I 1 0 1 0 0  

I 

I 
I 

Example: 

Thus t o  be  t r ansmi t t ed :  

Combination number 110 o r  C6: 1 1 1 1 0 0 0 0 

Divergence 0 1 1 o r 3 : 0 0 0 1 1 1 1 0  

The t a b l e  of annex 1 gives  f o r  t h e  64 decimal va lues :  

- t h e  b ina ry  equiva len t  (word of 6 b i t s )  

- t h e  coder  equ iva len t  (word o f  8 b i t s )  

- t h e  equ iva len t  i n  sexadecimal code 

- t h e  equ iva len t  i n  t e l eg raph ic  code 
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V-2-3 P resen ta t ion  on t e l eg raph ic  bands 

- The information is introduced i n  the  coder  wi th  t h e  he lp  of a 5 

t r a c k  pe r fo ra t ed  band; 

- The 5 t h  t r a c k  determines t h e  func t ion  ( p e r f o r a t i o n  - TCN) 

- The f i r s t  fou r  t r a c k s  represent  4 b i t s  of each word, t h e  coder 

success ive ly  reads 2 c h a r a c t e r s  i n  success ion  on t h e  band i n  o rde r  t o  

t r ansmi t  1 word of 8 b i t s .  

(Pe r fo ra t ion  = value  1) 

Each word of 8 b i t s  i s  divided i n t o  2 p a r t s  t o  which one g ives  t h e  

fo l lowing  weight:  

8 4 2 1 8 4 2 1  

It i s  thus  p o s s i b l e  t o  a s s ign  a sexadecimal code f o r  each word of 

8 b i t s :  

0 1 0 0 1 1 0 1  

04 - 13 

The sexadecimal- te legraphic  c h a r a c t e r  code correspondence is  t h e  

f o 1 lowing : 

Weight 
Track number 

0 4  

13 

H m X 'x x 

Communications 
p e r f o r a t i o n s  

D i r e c t i o n  of reading 

The end of t h e  message i s  o b l i g a t o r i l y  terminated on t h e  pe r fo ra t ed  

band by t h e  t e l e g r a p h i c  cha rac t e r s  KK which correspond t o  t h e  end of 

t r ansmiss ion  ( I n t e r v a l  - Synchronizat ion s t o p  coder ) .  
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0 0 0 0 0 1  0 0 0 0 0 1  

Example 

0 0 0 0 0 1  0 0 0 0 0 1  

Thus t h e  fol lowing i n s t r u c t  ions t o  be  t r ansmi t t ed  : 

r 

a t  320 s see opera t ions  s e q u e n t i a l  c a l l  beginning wi th  ba l loon  364 

The corresponding t e l e p o s t i n g  message con ta ins :  

I n i t i a l  sen tence  i n  sexadecimal code (with t h e  address ) :  

00-03, 00-03, 06-05, 06-05, 06-05, 06-05 

I n i t i a l  phrase  i n  t e l e t y p e  code (with t h e  addres s ) ;  

I n s t r u c t i o n  sen tence  (words of 8 b i t s )  

4 / ~ o I o I I o o ~ I I o I I o o o J I I I o o o I o ~ I o o I o o I I  

I n s t r u c t i o n  sen tence  sexadecimal code (with t h e  addres s ) ;  

15-12, 00-03, 10-12, 13-08, 14-02, 08-03 

I n s t r u c t i o n  sen tence  t e l eg raph ic  code (with addres s ) :  

Le t te r -M,  T-W, G-M, X-0 ,  V-L, B-W 
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Fina.1 sen tence  (words of 6 b i t s )  

1 0 0 0 0 0  0 0 0 0 0 0  1 0 0 0 0 0  0 0 0 0 0 0  

F i n a l  sen tence  words of 8 b i t s  
2 

1 0 1 0 1 1 0 0  I 1 0 0 1 0 1 0  1 0 1 0 1 1 0 0  1 1 0 0 1 0 1 0  

F i n a l  sen tence  sexadecimal code (with addres s )  : 

00-03, 00-03, 10-12, 12-10, 10-12, 12-10 

F i n a l  sen tence  t e l e t y p e  code (with t h e  addres s ) :  

Le t te r -M,  T-W, G-M, M-G, G-M, M-G 

Corresponding t e l eg raph ic  bands 

Letter - M - T - W - P - Y - P - Y - P - Y - P - Y 

Letter - M -  T - W  - G - M - X  - 0 - V -  L -  B - W  

Letter - M - T - W - G - M - M - G - G - M - M - G 

K - K  



Decimal 
mark 

0 

1 

2 
3 
4 

5 
! -\q 6 

* -  

1 7  Y' 

% -_...- g 

10 

1 1  

12 
13 
1 4  

15  

16 

17 

18 

19  

20 
21 

. 22 

23 

24 

25 

26 

' 27 
2a 

29 
30 
31 
32 

f - -  

I 

Telegraphic  
code 

I 

Words of 6 b i t s  Equiva len t  words 
' 0  

S exadecimal 
code 

of 8 b i t s  

0 -' ' 7  

0 0 0 0 0 0  1 1 0 0 1 0 1 0  12 - 10 

1 0 0 0 0 0  1 0 1 0 1  1 0 0  10.-  12  

z5 d 2  
2 - 2  

i 0 1 0 0 0 0  1 1 1 0 0 0 1 0  1 4  - 02 

1 1 0 0 0 0  0 0 1 0 1 1 1 0  02 - 1 4  

0 0 1 0 0 0  1 1 0 1 0 0 1 0 .  13 - 02 

1 0 1 0 0 0  0 0 1 0 1 1 0 1  02 - 13 

0 1 1 0 0 0  1 1  1 1 0 0 0 0  1 5  - 00 

1 1  1 0 0 0  0 0 0 0 1  1 1  1 00 - 1s 

0 0 0 1 0 0  1 0 1 1 0 0 1 0  1 1  - 02 

1 0 0 1 0 0  0 0 1 0 1 0 1  1 02 - 1 1  

0 1 0 1 0 0  1 0  1 1  1 0 0 0  1 1  - 08 

1 1 0 1 0 0  1 0 0 0 1 0 1 1  08 - 1 1  

' 0 0 1 1 0 0  1 0 1 1 0 1 0 0  . 1 1  - 04 

1 0 1 1 0 0  0 1 0 0 1 0 1 1  04 - 1 1  

0 1 1 1 0 0  0 0 1  1 1  1 0 0  03 - 12 

1 1 1 1 0 0  1 1 0 0 0 0 1  1 12 - 03 
1 0 0 0 0 1 0  1 1 0 0 0 1 1 0  12 - 06 

06 - 12 1 0 0 0 1 0  0 1 1 0 1 ' 1 0 0  
0 1 0 0 1 0  1 1 1 0 0 1 0 0  14 - 04 

1 1 0 0 1 0  0 1 0 0 1 1 1 0  04 - 1 4  

0 0 1 0 1 0  1 1 0 1 0 1 0 0  13 - 04 

1 0 1 0 1 0  0 1 0 0 1 1 0 1  04 - 13 
0 1 1 0 1 0  0 1 1 1 0 1 0 0  07 - 04 

1 1 1 0 1 0  0 1 0 0 0 1 1 1  04 - 07 

0 0 0 1 1 0  1 0 1 1 0 0 0 1  1 1  - 01 

1 0 0 1 1 0  0 0 0 1  1 0 1 1  01:- 1 1  

0 1 0 1 1 0  0 0 1 1 - 1 0 0 1  03 - 09 

1 1 0 1 1 0  1 0 0 ' 1  0 0  1 1  , 09 - 03 
0 0 1 1 1 0  0 0 1 1 0 1 0 1  _ -  - 0 3  - OS 
1 0 1 1 1 0  0 1 0 1 0 0 1 1  05 - 03 

0 1 1 1 1 0  0 0 0 1  1 1 0 1  01 - 13 

I 1 1 . 1  1 0 1 1 0 1 0 0 0 1  13 - 01 

0 0 0 0 0 1  0 1 1 0 0 1 0 1  06 - 05 

-. 

, 

M - G 
G - M  
v - L  

L - v  

x - L  

L - x  
Letter T 

T l e t te r  

Sipher  L 

L s i p h e r  

S ipher  0 

0 s i p h e r  

S ipher  H 

H s i p h e r  , 

W - M  

- 1  

I 

3 5' 1 1 0 0 0 0 1  

i 

M - W  - .  
M - P  . 

05 - 06 
D 

0 1 0 1 ~ 0 1 1 0  

P - M  

V. - H 

H - V  

X - H  
H - X  / 

- 
Q - H  

H - 0  
Sipher  Z 

Z s i p h e r  

w - B  

B - W  

w - Y  

Y-.- w 
2 - x  
x - 2  
P - Y  

Y - P  
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Deciml 
mark 

3 4  

35 

I 
Words of 6 b i t s  Equiva 1 ent words 

of 8 b i t s  i 2 0  ' 2' 
z5 0 

, .  2 

0 1 0 0 0 1  0 1  1 1 0 0 0 1  
1 1 0 0 0 1  0 0 0 1 0 1 1 1  

Sexadecimal 
code 

36 0 0 1 0 0 1  

37 1 0 1 0 0 1  
38  O l l O O l  
3 9 '  1 1 1 0 0 1  

I 

4 0  1 0 0 0 1 0 1  

07 - 01 
01 - 07 
06 - 09 
09 - 0 6  

07 - 08 
08 A 07 

05 - 09 
09: 05 
05 - 12 
12 0 05 
05 - 10 

10 - 05 
01 - 14 
14 - 01 

06 - 03 
03 - 06 
07 - 02 
02 - 07 
06 - 10 
10 - 06 
03 - 10 

- 10 - 03 
13 - 08 
08 - 13 
09 : 12 

12 - 09 
09 - 10 

10 - 09 
08 - 14 
14 - 08 

0 1 1 0 1 0 0 1  
1 0 0 1 0 1 1 0  
3 1 1 1 1 0 0 0  
1 0 0 0 0 1 1 1  
0 1  0 1  1 0 0 1  

0 - z  
Z - Q  
P - B  

42 
43 

B - P  

0 - 0  

0 - 0  
Y - B  

6 - Y  

Y - M  

M::- Y 

Y - G  

G - Y  

v - .z 
2 - v  

P - w  
w - P  

Q - L  

L - 0  
P - G  

G - P  

W - G  

G - W  

x - 0  

0 - x  

B - M  
M - B  
B - G  
G - B  

0 - v  

v - 0  

0 1 0 1 0 1  0 1 0 1 1 1 0 0  
1 1 0 1 0 1  1 1  0 0 0  1 0 1  

41 ' 1 0 0 1 0 1  

I 44 , I 0 0 1 1 0 1  
45 1 0 1 1 0 1  
46 0 1 1 1 0 1  
4 7  1 1 1  1 0 1  

! 

48 1 0 0 0 0 1 1  

69 1 1 0 0 0 1 1  
50 , 0 1 0 @ 1 1  

-' 5 1 1 1 0 0 1 : 1  
52 O O l O l l  
53 1 0 1 0 1 1  
54 0 1 1 0 1 1  

1 1 1 0 1 1  55 
56 0 0 0 1 1 1  
57 1 0 0 1 1 1  
58 0 1 0 1 1 1  
59 l l O l l 1  
60 0 0 1 1 1 1  

61 1 0 1 l l l  
62 0 1 1 1 1 1  

63 1 1 1 1 1 1  

i 

i 

1 0 0 1 0 1 0 1  

0 1 0 1 1 0 1 0  
1 0  1 0 0  1 0  1 
0 0 0 1  1 1  t o  
1 1  1 0 0 0 0 1  
0 1 1  0 0 0  1 1  

~ 0 0 1 1 0 1 1 0  
0 1 1 1 . 0 0 1 0  
0 0 : 1 : 0 , 0  1 : 1 , 1  

0 1 l 0 1 0 1 0  
1 0 1 0 0 1  1 0  
0 0 1  1 1  O f  0 
1 0 1 0 0 0 1 1  
1 1 0 1 1 0 0 0  
1 0 0 0 1 1 0 1  
1 0 0 1  1 1  0 0  
! 1 0 0 1 0 0 1  

1 0 0 1 1 0 1 0  
1 0 1 0 ~ 1 0 0 1  
l 0 0 0 1 1 1 0  
1 1 1 0 1 0 0 0  


